WHAT IS CLAIMED IS: 

1 \ 1. A method of forming semiconductor transistors, comprising: 

2 forming a gate electrode over but insulated from a semiconductor body region; 

3 forming off-set spacers along side-walls of the gate electrode; and 

4 after forming said off-set spacers, forrmng a source region and a drain region 

5 in the body region so that the extent of an oventt#fepweep the gate electrode and each of the 

6 source and drain regions is dependent on a thicwmstrSzthe off-set spacers. 

1 2. The method of claim 1 ^herein said gate electrode forming act 

2 includes forming a gate electrode for each o& first and second transistors, and said off-set 

3 spacers forming act includes forming offset spacers along side-walls of the gate electrodes of 
the first and second transistors, said source and drain regions forming act further comprising: 

fj* performing a DDD inafplant to form DDD source and DDD drain regions for 

fc the first transistor. * 

ii 3. The method of claim 2 further comprising: 

2 after said DDD implant, forming main spacers adjacent the off-set spacers of 

3=j the first and second transistors or of the second transistor only; 

after forming said main spacers, perforating a LDD implant to form LDD 

S3 source and LDD drain regions for the second transistor; and 

6 after forming the main spacers, performing a source/drain (S/D) implant to 

7 form a highly doped region within each of the DDD drain and DDD source regions and each 
r8 of the LDD drain and LDD source regions, th/highly doped regions being of the same 

9 conductivity type as and having a doping concentration greater than the DDD and LDD 

10 regions. / 

1 4. The method of claim 3 wherein, 

2 the extent of an overlap between the gate electrode of the first transistor and 

3 each of the DDD source and DDD drain regions is inversely dependent on a thickness of the 

4 off-set spacers, / 

5 the extent of an overlap between the gate electrode of the second transistor and 

6 each of the LDD source and IJDD drain regions is inversely dependent on a combined 

7 thickness of the off-set and main spacers or on a thickness of the off-set spacer only, and 
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8 a distance between an outer edge of each of the DDD source and DDD drain 

9 regions and an outer edge of the highly doped region within each of the DDD source and 
10 DDD drain regions is directly dependent on a thickness of the main spacers. / 

1 5. The method of claim 2 further comprising: / 

2 performing a LDD implant to form LDD source and LDD/drain regions for the 

3 second transistor; / 

4 after both said DDD and LDD implants, forming main spacers adjacent the 

5 off-set spacers of the first and second transistors; and / 

6 after forming said main spacers, performing a source/drain (S/D) implant to 

7 form a highly doped region within each of the DDD drain and/DDD source regions and each 
of the LDD drain and LDD source regions, the highly doped/regions being of the same 

90 conductivity type as and having a doping concentration greater than the DDD and LDD 

l(fe regions. / 

H 6. The method of claim 5 wherein; 

the extent of an overlap between the gate electrode of the first transistor and 

3j| each of the DDD source and DDD drain regions, and the extent of an overlap between the 

4~ gate electrode of the second transistor and each </f the LDD source and LDD drain regions is 

S3 inversely dependent on a thickness of the off-set spacers, 

6 a distance between an outer edge of each of the DDD source and DDD drain 

7 regions and an outer edge of the highly doped region within each of the DDD source and 

8 DDD drain regions is directly dependent on a thickness of the main spacers, and 

9 a distance between an outer edge of each of the LDD source and LDD drain 

10 regions and an outer edge of the highly doped region within each of the LDD source and 

1 1 LDD drain regions is directly dependent on a thickness of the main spacers. 

1 7. The method/of claim 5 wherein N" type impurities is used in each of 

2 the DDD and LDD implants, and/N* type impurities is used in the S/D implant. 

1 8. The memod of claim 5 wherein P" type impurities is used in each of the 

2 DDD and LDD implants, ancyP + type impurities is used in the S/D implant. 

1 9. The method of claim 1 wherein said gate electrode forming act 



includes forming a gate electrode for each of first and second transistors, and said off-set 
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3 spacers forming act includes forming off-set spacers along side-walls of the gate electrodes of 

4 the first and second transistors, said source and drain regions forming act further^omprising: 

5 performing a LDD implant to from LDD source and LDD drain/egions for the 

6 second transistor. 

1 10. The method of claim 9 further comprising: / 

2 prior to forming the off-set spacers, performing a DDDimplant to from DDD 

3 source and DDD drain regions in the body region for the first gate,electrode; 




4 after said LDD implant, forming main spacers adjacent the off-set spacers of 

5 the first and second transistors or of the first transistor only; and 

6 after forming the main spacers, performing /source/drain (S/D) implant to 
| tarn a highly doped region within each of the DDD drain and source regions and the LDD 

jEr drain and source regions, the highly doped regions being of the same conductivity type as and 

SB having a doping concentration greater than the DDI>and LDD regions. 

3 / 

1 1 . The method of claim 1 0 ^herein, 

the extent of an overlap between the gate electrode of the second transistor and 
each of the LDD source and LDD drain regions is inversely dependent on a thickness of the 
4 1; off-set spacers, 

P a distance between an outir edge of each of the DDD source and DDD drain 

6 regions and an outer edge of the highly doped region within each of the DDD source and 

7 DDD drain regions is directly dependent on a combined thickness of the off-set and main 

8 spacers or on a thickness of the offset spacer only, and 

9 a distance between/an outer edge of each of the LDD source and LDD drain 
10 regions and an outer edge of the /highly doped region within each of the LDD source and 



1 1 LDD drain regions is directly dependent on a thickness of the main spacers. 

1 12. The njethod of claim 1 wherein the off-set spacers are from oxide or 

2 oxynitride. 

1 13. The method of claim 1 wherein, 

2 said off-set spacers forming act further comprises forming a layer of insulating 

3 material over the gate electrode including the side-walls of the gate electrode, and over 

4 exposed areas of the Kody region; and 
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5 said source and drain regions forming act further comprises implanting 

6 impurities through the insulating layer to form said source and drain regions. / 

1 14. The method of claim 1 wherein the off-set spacers forming act further 

2 comprises: / 

3 forming a first layer of insulating material over the gate/electrode and the body 

4 region; / 

5 forming a second layer of insulating material different from the first layer of 

6 insulating material over the first layer of insulating material; and/ 

7 etching at least one of the first and second layejs of insulating material to form 

8 the off-set spacers along the side-walls of the gate electrode/ 

^ 15. The method of claim 14 wherein the first layer of insulating material is 

\s |t{ oxide and the second layer of insulating material is nitriae, the etching act further comprising: 
ffl etching both first and second layers ofwisulating material so that only oxide- 

4j nitride off-set spacers remain along the side-walls oi the gate electrode. 

16. The method of claim 14 wherein the first layer of insulating material is 

12* oxide and the second layer of insulating material is nitride, the etching act further comprising: 
!K etching only the nitride layer so that oxide-nitride off-set spacers are formed 

$F along the side-walls of the gate electrode wmle only the nitride is removed from all other 

5 areas. / 

1 17. The method of claim 1 6 further comprising: 

2 after said nitride layer ejtching act, implanting impurities through the oxide 

3 layer to form said source and drain regions. 

1 18. The method of claim 1 wherein thicker off-set spacers result in smaller 

2 overlap between the gate electrode and each of the source and drain regions. 

1 19. A method of forming a non-volatij^tnemory cell, comprising: 

2 forming a first polysilicoijJ^^oyprmit insulated'from a semiconductor body 

3 region; ' S ^^^^ 

4 forming a secondpolys^icon layer over but insulated from the first polysilicon 

5 layer; / 
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forming an off-set spacer along at least one side-wall of the firsx and second 
polysilicon layers; and 

after forming said off-set spacer, forming at least one of sodrce and drain 
regions in the body region so that the extent of an overlap between the first polysilicon layer 
and said one of source and drain regions is dependent on a thickness 91 the off-set spacer. 

20. The method of claim 19 wherein the first and second polysilicon layers 
form a polysilion stack, off-set spacers being formed along side-^alls of the polysilicon 
stack, and source and drain regions being formed after forming the off-set spacers so that the 
extent of an overlap between the polysilicon stack and each pf the source and drain regions is 
inversely dependent on a thickness of the off-set spacers. 



21. The method of claim 19 where the non- volatile memory cell is a split 
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i;t 22. The method of cmm 19 wherein the first and second polysilicon layers 

24- form a polysilion stack, the offset spacers being/formed along side-walls of the polysilicon 

3 =| stack, the act of forming at least one of source suid drain regions further comprising: 
4": ' performing a DDD implant to /form a DDD source region. 

lr 3 23 . The n^ethod of claiija 22 further comprising: 

2 performing a source/drain/(S/D) implant to form a drain region and to form a 



3 highly doped region within jh&DDD sdurce region, the highly doped region being of the 

4 same conductivity type and ha^ing/a doping concentration greater than the DDD source 

5 region, wherein the extent of an overlap between the stacker first and second polysilicon 

6 layers and each of theyDDD sourceregion, the highly-d<)ped region within the DDD source 

7 region, and the drain/f egion is inverse^ydeggiid^nt on a thickness of the off-set spacers. 

1 24. // The method of claim 19 further comprising: 

2 priofjto forming the off-set spacer, performing a DDD implant to form a DDD 

3 source region. 

1 25. Th^method of claim 24 wherein the first and second polysilicon layers 

2 form a polysilion stack, 

3 the off-seSt spacer forming act further comprising forming off-set spacers along 

4 side-walls of the stack/of first and second polysilicon layers, and 
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5 the forming at least one of source and drain regions further comprises 

6 performing a source/drain (S/D) implant to form a drain region and to form a highly doped 

7 region within the DDD source region, the highly doped region being of the same conductivity 

8 type as and having a doping concentration greater than the DDD source region, wherein the 

9 extent of an overlap between the stack of first and second polysilicon layers and each of the 

10 drain region and the highly doped region within the DDD source regkm is inversely 

1 1 dependent a thickness of the off-set spacers, and a distance between jm outer edge of the 

12 DDD source region and the highly doped region within the DDD source region is directly 

1 3 dependent on the thickness of the off-set spacers. / 

1 26. The method of claim 25 wherein N~ tyre impurities is used in the DDD 

'[t implant, and N* type impurities is used in the S/D implant. / 

■;f 27. The method of claim 25 wherein W tyP e impurities is used in the DDD 

r§ implant, and P + type impurities is used ia^^S/b implant. 

T 28. The method of claim 19 wherein the off-set spacer is from oxide or 

□ oxynitride. / / 

: A 29. The method/Of claim 19 wherein the first and second polysilicon layers 

; : 1 form a polysilion stack, / / I 

3 said off-s* space, forming j further comprising forming a layer of insuring 

4 material over the polysilicon stack including the side-walls of the polysilicon stack, and over 

5 the body region, and / j \I / 

6 said at least one source and drain regions fjznming act further comprising 

7 implanting impurities through tj/e ins^'^it^g layer to foj?m said source and drain regions. 

1 30. The method of claim 19 wherein the first and second polysilicon layers 

2 form a polysilion stack, thejon-se/spacer formitigact further comprising: 

3 forming a first l^er of insulating material over the polysilicon stack and 

4 exposed areas of the body region; 

5 forming a second layer of insulating material different from the first layer of 

6 insulating material over the /first layer of insulating material; and 

7 etching at least the second layer of insulating material to form off-set spacers 

8 along the side-walls of the polysilicon stack. 
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1 3 L The method of claim 30 wherein the first layer of insulating material is 

2 oxide and the second layer of insulating material is nitride, the etching act further comprising: 

3 etching first and second layers of insulating material so that dnly oxide-nitride 

4 off-set spacers remain along the side-walls of the polysilicon stack. / 

1 32. The method of claim 30 wherein the first layer pf insulating material is 

2 oxide and the second layer of insulating material is nitride, the etching act further comprising: 

3 etching only the nitride layer so that oxide-nitride <aff-set spacers are formed 

4 along the side-walls of the polysilicon stack while the nitride is/removed from all other areas. 

1 33. The method of claim 32 further comprising: 

jM after said nitride layer etching act, implanthig impurities through the oxide 

30 layer to form said at least one of source and drain regions. 

34. The method of claim 1 9 wherein a thicker off-set spacer results in a 

2 y ; smaller overlap between the first polysilicon layer and said at least one of source and drain 

3t regions. / / 

f J ^35. A method o farming a /on-volatile memory cell and transistors, 

2M comprising: / / 

J I forming a first pcflysilicon myer over but insulated from a semiconductor body 

4 region, and a second polysilicon layer owr but insulated from the first polysilicon layer, the 

5 first and second polysilicon layers forrmng a polysilicon stack of the memory cell; 

6 forming a gate eledtrode for each of first apcfl second transistors over but 

7 insulated from a semiconductor regpn; / 

8 forming off-set spacers along sidp^alls of the polysilicon stack and the gate 

9 electrode of the first and/ secondytransigtois^^d 

10 after forming said off-set spacers, forming source and drain regions for each of 

1 1 the memory cell and the first/and second transistors so that the extent of an overlap between 

12 the polysilicon stack jand the cell source and drain regions and the extent of an overlap 

13 between each of the gate electrodes of the first and second transistors and their corresponding 

14 source and drain regions/are dependent on a thickness of the off-set spacers. 

1 36. /The method of claim 35 wherein said source and drain forming act 

2 further comprises: / 
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3 performing a source/drain (S/D) implant to simultaneously form the source 

4 and drain regions of each of the memory cell and the first and second transistors. 

1 37. The method of claim 35 wherein the gate electrodes of the first and 

2 second transistors are formed simultaneously with the second polysiiicon layer. 

1 38. The method of claim 35 further comprising: 

2 performing a DDD implant to form DDD sourc/ and DDD drain regions for 

3 the first transistor; and / 

4 performing a LDD implant to form LDD source and LDD drain regions for the 

5 second transistor. / 

■=£. 39, The method of claim 38 wherein said LDD implant is performed after 

% said DDD implant, the method further comprising:/ 

3f after said DDD implant but before'said LDD implant, forming main spacers 

:f| adjacent the off-set spacers of at least the firsUpnsistor. 

:L 40. The method of clabn 19 further comprising: 

21 after said LDD implant, peraonning a source/drain (S/D) implant to form at 

{3= least one oft / / 

4^ (a) cell source and cell drain regions, and 

5 (b) highly doped regions within all the DDD and LDD regions, 

6 wherein the highly ddped regions within all the DDD and LDD regions are of 

7 the same conductivity type as and liave a doping concentra^o^greater than the DDD and 

8 LDD regions. I /T\ s 

1 41 . The metinod ofxclaim 40^nerein, 

2 the extent of an overlap between the gate electrode of the first transistor and 

3 each of the DDD source aha DDD drain regions is inversely dependent on a thickness of the 

4 off-set spacers, . // 

5 the extern of an overlap between the gate electrode of the second transistor and 

6 each of the LDD source and LDD drain regions is inversely dependent on a combined 

7 thickness of the off-set and main spacers or on a thickness of the off-set spacers only, 

8 a distance between an outer edge of each of the DDD source and DDD drain 

9 regions and an outer edge of the highly doped region within each of the DDD source and 
10 DDD drain regiorjs is directly dependent on a thickness of the main spacers, and 
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11 the extent of an overlap between the polysilicon stack and the cell soitfce and 

12 drain regions is inversely dependent on a combined thickness of the off-set and mai/ spacers 

13 or on a thickness of the off-set spacers only. / 

1 42. The method of claim 40 further comprising: / 

2 forming a cell DDD source region during said DDD implanrso that said S/D 

3 implant forms a highly doped region within the cell DDD source region/ 

1 43. The method of claim 38 further comprising: / 

2 after both said DDD implant and said LDD implant forming main spacers 

3 adjacent the off-set spacers of at least the first and second transistors. 

IS 44. The method of claim 43 further composing: 

If after said main spacers forming act, performing a source/drain (S/D) implant 

30 to form at least one of: / 
ft (a) cell source and cell drain regions, and 

(b) highly doped regions within all the DDD and LDD regions. 
6:| wherein the highly doped regions within all the DDD and LDD regions are of 

72 the same conductivity type as and have a doping concentration greater than the DDD and 

8y LDD regions. / / 

1 45. The method /if claim 44 wherein, 

2 the extent of an overlap between the gate electrode of the first transistor and 

3 each of the DDD source and DDD dram regions, and the^xtent of an overlap between the 

4 gate electrode of the second transistor and each of thj^DD source and LDD drain regions is 

5 inversely dependent on a 1 (of the off-set^pacers, 

6 a distance between an outer eatge of each of the DDD source and DDD drain 

7 regions and an outer edger of the? higMytfoped region within each of the DDD source and 

8 DDD drain regions is d$ectly/aependent on a thickness of the main spacers, 

9 a distance between an outer edge of each of the LDD source andXDD drain 

10 regions and an outer edge of the highly doped region within each of the LDD source and 

1 1 LDD drain regions is directly dependent on a thickness of the main spacers, 

12 and the /extent of an overlap between the polysilicon stack and the cell source 

13 and drain regions is inversely dependent on a combined thickness of the off-set and main 

14 spacers or on a thickness of the off-set spacers only. 
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46. The method of claim 44 further comprising: 

forming a cell DDD source region during said DDD implant so that said S/D 
implant forms a highly doped region within the cell DDD source region. 



47. The method of claim 38 further comprising: 

performing a cell source/drain (S/D) implant to ^orm the cell source and drain 

regions; and 

after said cell S/D implant and said^tDD implant and said DDD implant, 
performing a transistor S/D implant to form highly dope^regions within all the DDD and 
LDD regions. 



/ 



48. 




ter than the DDD and 



The.method of claim ^4yfiuther comprising: 
after said cell S/Djmplant and said/LDD implant and said DDD implant but 
before said transistor S/D implant, formingymaii/spacers adjacent the off-set spacers of at 
least the first and second transistors, 

wherein the highly dopedfregi6ns within all the DDD |ind LDD regions are of 
the same conductivity typ^ as and hav</ a dipping concentration 
LDD regions. 

49. The method/of <flaim 48 wherein, 

the exter t of an oyerlap between the gate electrode of the first transistor and 
each of the DDD source \ and DlDD/drain rc^ions^nd the extent of an overlap between the 
gate electrode of the sQcondJramistor and each of the LDD source and LDD drain regions is 
inversely dependent on a thickness of the off-set spacers, 

a distance between an outer edge of each of the DDD source and DDD drain 
regions and an outer edge jx the highly doped region within each of the DDD source and 
DDD drain regions is directly dependent on a thickness of the main spacers, 

a distance between an outer edge of each of the LDD source and LDD drain 
regions and an outer edge of the highly doped region within each of the LDD source and 
LDD drain regions is/directly dependent on a thickness of the main spacers, 

and the extent of an overlap between the polysilicon stack and the cell source 
and drain regions is inversely dependent on a thickness of the off-set spacers. 
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50. The method of claim 48 further comprising: 

forming a cell DDD source region during said DDD implant so that said cell 
S/D implant forms a highly doped region within the cell DDJ3 source region. 

5 1 . The method of claim 48 wherein NVtype impurities is used in said 
DDD implant and said LDD implant, and N 1 " type impunities is used in said cell S/D implant 
and said transistor S/D implant. 

52. The method of claim 48/^heyein P" type impurities is used in said 



DDD implant and said LDD implan^and P + /rype impurities is used in said cell S/D implant 
and said transistor S/D implant. 

' / 

< / 

53. The method of claim 3» wherein said off-set spacers forming act is 
performed after said DDD implant but befor/said LDD implant. 

/ 1 

54. The method of claim 53 further comprising: 

after said LDD implant] fjraiing main spacers adj^ent the off-set spacers of 
/ * 



/ 



3i at least the second transistor. 



55. / The method of claim 54 further copiprising: 

after said main sp^cgrs forming act, performing a source/drain (S/D) implant 
to form at least oneLf: 

(a) cell source anj^cell dranrrSgfons, and 

(b) highly dopedf regions within all the DDD and LDD regions, 
wherein the highly doped regions within all the DDD and LDD regions are of 

the same conductivity type a/ ^nd have a doping concentration greater than the DDD and 
LDD regions. 

56. \ The method of claim 55 wherein, 

a chstancjfbetween an outer edge of each of the DDD source and DDD drain 
regions and an outer edge of the highly doped region within each of the DDD source and 
DDD drain regions isiiirectly dependent on a combined thickness of the off-set and main 
spacers or on a thickness of the off-set spacers only, 
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the extent of an overlap between the gate electrode of the second transistor and 
each of the LDD source and LDD drain regions is inversely dependent on a thickness of the 
off-set spacers, 

a distance between an outer edge of each of the LDD source and LDD drain 
regions and an outer edge of the highly doped region within each of tire LDD source and 
LDD drain regions is directly dependent on a thickness of the off-sei spacers, and 

the extent of an overlap between the polysilicon stack and the cell source and 
drain regions is inversely dependent on a combined jMcknesSyof the off-set and main spacers 
or on a thickness of the off-set spacers only. 




57. The method of claim 55 further comprising: 
forming a cell DDD source region during said DDD implant so that said S/D 
implant forms a highly doped region within the eel/ DDD source region. 




58. The method of claimo'3 iurther comprising: 



/ 



dram 



regions; and 



performing a cell source/dbdn^S/D) implant to form the cell source and drain 



after said cell S/D injplai$ performing a transistor S/D implant to form highly 



; & doped regions within all DDD and/LDp/regions. 
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59. The methfo(L6f claim 58 further comprising: 
after said cell S/D/implant but before said transistor S/D implant, forming 

main spacers adjacent the o^-sjet spacers of at least the second transistor, 

wherein the highly dop sd regions withip/all the DDD and LDD regions are of 

the same conductivity type^as and have a doping eventration greater than the DDD and 

LDD regions. 



60. 



ie method of claim 59 wherein, 



a dis tahce between an outer edge of each of the DDD source and DDD drain 
regions and an outer edge of the highly doped region within each of the DDD source and 
DDD drain regions is directly dependent on a combined thickness of the off-set and main 
spacers or on a tnickness of the off-set spacers only, 

^tne extent of an overlap between the gate electrode of the second transistor and 
each of the Lj^D source and LDD drain regions is inversely dependent on a thickness of the 
off-set spacers, 
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a distance between an outer edge of each of the LDD source and drain 
regions and an outer edge of the highly doped region within each of the LDD/^ource and 
LDD drain regions is directly dependent on a thickness of the off-set spacers, and 

the extent of an overlap between the polysilicon stack anji the cell source and 
drain regions is inversely dependent on a thickness of the off-set spacers. 

6 1 . The method of claim 59 further comprisin] 
forming a cell DDD source region during said DDD implant so that said cell 

S/D implant forms a highly doped region within the cell DDD source region. 

62. The method of claim 38 wherein said off-set spacer forming act is 
performed after both said DDD implant and said LDD implant. 



63. The method of claim 62/fflrtrjer comprising: 

performing a cell source7drain (Sjfp) implant to form the cell source and drain 

regions; and 

after said cell S/D ^rnplant, pe^rming a transistor S/D implant to form highly 
doped regions within all DDD and LDD regions. 

ill- 

64. The method of chnm 6| further comprising: 
after said ztwjs/J) imprint but jbefore said transi^lOT S/D implant, forming 

main spacers adjacent the off-set spacers of at least the second transistor, 



wherein th/h^hly doped regi 3ns within^dl the DDD and LDD regions are of 
the same conductivity type as anja have a doping coije^entration greater than the DDD and 
LDD regions. 



65 . The method of claim 64 wherein, 

ill 

a distance /between an outer edge of each of the DDD source and DDD drain 
regions and an outer edge'of the highly doped region within each of the DDD source and 
DDD drain regions is directly dependent on a combined thickness of the off-set and main 
spacers or on a thickness of the off-set spacers only, 

a distance between an outer edge of each of the LDD source and LDD drain 
regions and an outey edge of the highly doped region within each of the LDD source and 
LDD drain regions/is directly dependent on a combined thickness of the off-set and main 
spacers or on a th/ckness of the off-set spacers only, and 
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the extent of an overlap between the polysilicon stack and 
drain regions is inversely dependent on a thickness of the off-set spacers' 



cell source and 



66. The method of claim 64 further comprising: 

forming a cell DDD source region during said DDD implant so that said cell 
S/D implant forms a highly doped region within the cell DDIXsource region. 

67. The method of claim 62 further comprising: 

after said off-set spacers forming^ act, performing a source/drain (S/D) implant 
to form at least one of: 

(a) cell source and celLdrain regicm/, and 

(b) highly doped regions within ^IKthe DDD and LDD regions, 
wherein the highly/doped regi^Vwithin all the DDD and LDD regions are of 

the same conductivity type as and have a djefping concentration greater than the DDD and 



LDD regions. 



68. The inethod of&laitn 67 wherein, 



te highly d^ed region within each of the LDD source and 



a distance between sfri outer edge of each^of the DDD source and DDD drain 
regions and an outer edge of thehighl^/doped regiorf within each of the DDD source and 
DDD drain regions is directly /^pendent on a thickness of the off-set spacers, 

a distance between an/outer edge of each of the LDD source and LDD drain 
regions and an outer e/ige 

LDD drain regions is jdh^ctw dependent on a thickness of the off-set spacers, and 

the extetit oi an overlap between the polysilicon stack and the cell source and 
drain regions is inve^elyydependent on a thickness of the off-set spacers. 

69. / The method of claim 67 further comprising: 

.forming a cell DDD source region during said DDD implant so that said cell 
S/D implant forms a highly doped region within the cell DDD source region. 



70, The method of claim 35 wherein the off-set spacers are from oxide or 



oxynitride. 
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1 71. The method of claim 35 wherein, 

2 said off-set spacers forming act further comprises forming a first layer of 

3 insulating material over the polysilicon stack including its side-walls, the gate dfectrodes of 

4 the first and second transistors including their side-walls, and over exposecLoody regions; and 

5 said at least one source and drain regions forming act further comprises 

6 implanting impurities through the insulating layer to form said sourc^^and drain regions for 

7 each of the memory cell and the first and second transistors. 

1 72. The method of claim 35 wherein said offset spacer forming act further 

2 comprises: 

| § forming a first layer of insulating material^ ver the polysilicon stack, the gate 

H electrodes of the first and second trapsistors, and exposed semiconductor body region; 
;§ forming a second layer of insulating inaterial different from the first layer of 

'% insulating material over the first layer of insulating material; and 

"7 etching at least the second layer/of insulating material to form off-set spacers 

:3 along the side- walls of the polysilicon st^ck^id the gate electrodes of the first and second 

19 transistors. 



=3 73. The method of oraim 72 wherein^ne first layer of insulating material is 

2 oxide and the second layer of insul^mi material is laitride, the etching act further comprising: 

3 etching said first and second layej^ of insulating material so that only oxide- 

4 nitride off-set spacers remain ah/ng the side-Walls of the polysilicon stack. 



1 

2 
3 
4 
5 



74. The 



tod of claim 72 wherein the first layer of insulating material is 



oxide and the second layer >6f ^nsulating material is nitride, the etching act further comprising: 

etc] ling only the nitride layer so that oxide-nitride off-set spacers are formed 
along the side-walls of me polysilicon stack and the gate electrodes of the first and second 
transistors while tfte nitride is removed from all other areas. 



1 75. jj Th£ method of claim 74 further comprising: 

2 after said nitride layer etching act, implanting impurities through the oxide 

3 layer to form saiA source and drain regions for each of the memory cell and the first and 

4 second transistors. 

U 
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1 76. The method of claim 3iTwhpr6m a thicker off-set spacer results in a 

2 smaller overlap between the polysilicoi^sfacl^ma the cell^otfrce and drain regions, and also 




3 results in a smaller overlap between^a^^rof the-gatgelectrodes of the first and second 

4 transistors and their corresponding^ource and drain regions. 

1 77. A structure comprising: 

2 a first transistor comprising: 

3 a first gate electrode over/but insulated from a semiconductor body 

4 region; 

5 off-set spacers along side-walls of the first gate electrode; and 

6- a source region and a drain region in the body region so that the extent 

7- of an overlap between the first gate electrode and each of the source and drain regions 

m . I 

83 is dependent on a thickness of the off-set spacers. 

a I 

X n 78. The structure of clajm 77 further comprising: 

2-1 a second transistor comprising: 

3_3 a second gate electrode ,over but insulated from a semiconductor body 

region; 

5U off-set spacers Mq®0 side-walls of the second gate electrode; 

q s I source and draii|regions; and 

7 main spacers adjacent tjae off- set spacers of the first and second transistors; 

8 wherein each of the so|irce and drain regions of the first transistor comprises a 

9 highly doped region within a DDD region, and each of the source and drain regions of the 

10 second transistor comprises a highly^oped region within a LDD region, the highly doped 

1 1 regions being of the same conductivity type as and having a doping concentration greater 

12 than the DDD and LDD regions. 

1 79. The structure of claim 78 wherein the extent of an overlap between the 

2 first gate electrode and each of the pDD source and DDD drain regions, and the extent of an 

3 overlap between the second gate electrode and each of the LDD source and LDD drain 




4 regions is inversely dependent on 



thickness of the off-set spacers. 
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1 80. The structure of claim 79 wherein, I 

2 a distance between an outer edge of each of the DDD source and DDD drain 

3 regions and an outer edge of the highly doped region within eachyof the DDD source and 

4 DDD drain regions is directly dependent on a thickness of the main spacers, and 

5 a distance between an outer edge of each of the/LDD source and LDD drain 

6 regions and an outer edge of the highly doped region within each of the LDD source and 

u 

7 LDD drain regions is dependent on a thickness of the main spacers. 

ii 

1 81. The structure of claim 80 wherein the DDD and LDD regions are from 

2 N type impurities, and the highly doped regions within the DDD and LDD regions are from 

3 N* type impurities. g 

|o 82. The structure of claim 80 whereWthe DDD and LDD regions are from 

P" type impurities, and the highly doped regions withinihe DDD and LDD regions are from 
33 P + type impurities. i 

1 83. The structure of claim 78 wherein the extent of an overlap between 

1^ first gate electrode and each of the DDD source and |>DD drain regions is inversely 
3& dependent on a thickness of the off-set spacers, andlhe^xtent of an overlap between the 

4Z second gate electrode and each of the LDD source and LDD drain regions is inversely 

W: ■ 1 // / 

5-' dependent on a combined thickness of the off-set ^nd main spacers or on a thickness of the 

6 off-set spacer only. jf 

1 84. The structure of claim 83^vherein a distance between an outer edge of 

2 each of the DDD source and DDD drain regions and an outer edge of the highly doped region 

3 within each of the DDD source and DDD drai^' regions is directly dependent on a thickness 

li 

4 of the main spacers. | 

1 85. The structure of claim|77 further comprising: 

2 a second transistor comprising: 

3 a second gate electrofde over but insulated from a semiconductor body 

4 region; jj 

5 off-set spacers along side-walls of the second gate electrode; 

6 * source and drain regions; and 

7 main spacers adjacent th© off-set spacers of the first and second transistors; 
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8 wherein each of the source and drain regions of the firs^ transistor comprises a 

9 highly doped region within a LDD region, and each of the source and'drain regions of the 

10 second transistor comprises a highly doped region within a DDD region, the highly doped 

1 1 regions being of the same conductivity type as and having a doping concentration greater 

12 than the DDD and LDD regions. ■ i 

1 86. The structure of claim 85 wherein the extent of an overlap between the 

/ 

2 first gate electrode and each of the LDD source and LDD drain regions is inversely 

3 dependent on a thickness of the off-set spacers. ^ 

1 87. The structure of claim 86 wherein, 

// 

2 a distance between an outer edge of each of the DDD source and DDD drain 
{?ft regions and an outer edge of the highly doped region^within each of the DDD source and 
4i DDD drain regions is directly dependent on^mbined thicicness of the off-set and main 

53 spacers or on a thickness of the off-set spacer oMy, and^ 

a distance between an outerledgeyof eacli of the LDD source and LDD drain 

"i X // / 

7- regions and an outer edge of the highly dope^p*egori within each of the LDD source and 
83 LDD drain regions is directly dependent on a'thickness of the main spacers. 

s / 

1 = 88. The structure of claim 85 wherein the off-set spacers are from oxide, or 

:« If. 

2^ oxynitride, or a composite layer of oxide^nitride wherein the nitride is the outer layer, or a 

3 composite layer of oxide-nitride-oxide wherein the nitride is the middle layer. 

// ■ 

1 89. The structure of'claim 85 wherein thicker off-set spacers result in 

// ' 

2 smaller overlap between the first gate electrode and each of the source and drain regions. 

1 90. A non- volatile memory cell cojHprising: 

2 a first polysilicon layer ov^rM^^^^Qd from a semiconductor body region; 

3 a second polysilicon layer o^rlnit insulated from the first polysilicon layer; 

4 an off-set spacer aloiig at^east one side-^all of the first and second polysilicon 

5 layers; and ^ ^^^^ 

6 source and draftn rp^onisJnJh^Dody region, wherein the extent of an overlap 

7 between the first polysilicon li^yer and at least one of said source and drain regions is 

8 dependent on a thickness ofohe off-set spacer. 
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91 . The memory cell of claim 90 wherein the first and second polysilicon 
layers form a polysilion stack, the memory cell further comprising off-setyspacers along side- 
walls of the polysilicon stack so that the extent of an overlap between the polysilicon stack 
and each of the source and drain regions is inversely dependent on amickness of the off-set 



spacers. 



92. The memory cell of claim 90 where the/non- volatile memory cell is a 



split gate cell. 



93. The memory cell of claim 90 wl^rein the first and second polysilicon 
layers form a polysilion stack, the memory cell further comprising off-set spacers along side- 
walls of the polysilicon stack, said at least one of source and drain regions being a DDD 

/ 

source region, said DDD source region includmglK highly doped region, the highly doped 

/ f i) 

region being of the same conductivity type/as anfi having a doping concentration greater than 
the DDD source region. 



94. The memorycell of claim 93 wherein the'extent of an overlap between 

/ ill / 

the polysilicon stack and each of/the DDEy source region, the highly doped region within the 

L I LI 7 
DDD source region, and the dyain regioiy is/inversely dejaendent on a thickness of the off-set 

spacers. 



95. The^memory cefll of diaifh 93 wherein the extent of an overlap between 
ill 

the polysilicon stack and/each of the/drain region and the region within the DDD source 

region is inversely dependent' on a thickness of the off-set spacers, and a distance between an 

/ / / 

outer edge of the DDD/source region and the highly doped region within the DDD source 

/ / / 

region is directly dependent on the thickness of the off-set spacers. 



96. 

N~ type impurities, anj 
region are from N* t 



The memory cell of claim 95 wherein the DDD source region is from 
the hignly doped region within the DDD source region and the drain 
impurities. 



97. / The memory cell of claim 95 wherein the DDD source region is from 
P* type impurities/ and the highly doped region within the DDD source region and the drain 
region are from f + /iype impurities. 
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98. The memory cell of clW90 whej^Ri the off-set spacer is from oxide, 
or oxynitride, or a composite layer of oxid^tride^rem the nitride is the outer layer, or a 
composite layer of oxide-nitride-oxide ^ereij^nitride is the middle layer. 

99. The memory^elhtfcialm 90 wherejjLarthlcker off-set spacer results in 
a smaller overlap between the flrst^^conWf^tfie at least one of source and drain 
regions. 
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